MATH281 200610 Problem Set 6 DRAFT

Edward Doolittle
Wednesday, February 22, 2006

1. (Based on 4.2.8, 4.2.10, and 4.2.14.) For each of the following homogeneous linear differential equations,
verify that the given function is a solution to the equation, and then use reduction of order to find a
general solution to the equation.

(a) 6y +y' —y=0; 41 = €*/*

(b) &%y" + 2ay' — 6y = 0; y1 = &
(c) z%y" —3zy + 5y = 0; y1 = x? cos(Inz)

2. (Based on 4.2.18 and 4.2.20.) For each of the following non-homogeneous linear differential equations,
verify that the given function is a solution to the corresponding homogeneous linear differential equa-
tion, use reduction of order to find the general solution to the homogeneous linear differential equation,
and use the method of reduction of order to find a particular solution to the non-homogeneous linear

differential equation. Summarize your results by giving the general solution to the non-homogeneous
linear differential equation.

@ y"+y=Lyn=1 (b) y" —4y' + 3y =z; y1 = €”

3. (Based on 4.3.4, 4.3.6, and 4.3.12.) Find the general solution of each of the following second order
differential equations.

(a) ¥" =3y +2y=0 (b) " +4y' —y=0 () 24" +2y'+y=0
4. (Based on 4.3.18, 4.3.24, and 4.3.28.) Find the general solution of each of the following higher order
differential equations.

(a) ylll + 3yll _ 4yl _ 12y — 0
(b) y¥ -2y +y=0
(©) 2d5m d'z Pz &Pz

T— +12—+38 =0
5. (Based on 4.3.38 and 4.3.40.) Solve the given boundary value problems.

dz5 ' ds? ds3 ds?
(a) y"+4y=0;y(0) =0, y(r) =0

b)) v =2y +2y=0;y(0) =1, y(n) =1

For additional practice you should try problems 4.2.1-20 and 4.3.1-48.
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